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(57) Abstract: 

PURPOSE: To maintain the output performance of a fuel 
cell, in which an ion exchange membrane is incorporated, 
high for a long time by specifying the molecular structure 
of an ion exchange membrane, and limiting the 
conductivity, the gas permeation coefficient and the 
moisture content within a specified range. 

CONSTITUTION: An ion exchange membrane as the 
electrolyte and a diaphragm of a proton exchange 
membrane type fuel cell is made of the fluorine polymer 
material having a unit of cycle expressed with a formula I. 
In the formula, x=0.1 or 2; y=2 or 3; L/m means a positive 
number of 0W10. Conductivity at 25°C; 0.11W0.30Q- 1 
.cm' 1 , hydrogen gas permeation coefficient at 40°C; 9. Ox 
10" 9 W24.0x10" 9 cc.cm/(cm 2 .sec.cmHg), oxygen gas 
permeation coefficient at 40°C; 5.0x10 _9 W11.0x10" 9 

cc.cm/(cm 2 .sec.cmHg), and moisture content at 
100-250% by weight. ' " - 
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^flMn/kiMSU *<Z>«0. 4%>dc»ffr* h y £i*7k* ^50 nu S41ili7 8 0 g/eqt*ofc, 



«««t3a*i!:tt««H:i*^s lmol/K 60t 
0«KWi-16^g«U 1^, 1 0 O^^MTk* 
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[0 0 5 2J <fV^l/No. 2 3>TfE<Z>5t (8) <D 
«BtSCSrjHk9iKbW(fci-*-S, Sili^l 09 5 g/ 
eq-W^U 2.5 /iin<0-r^2SS#U«SrJWIIbfco 

- C (CF2-CF2) l- .(CF.-CF) 

I 



(9) 



* 



6-342665 
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[0 0 5 3] 

Mb 71 



0- (CF2) s-SOaNa 



(8) 



[0 0 5 4] (StL/m=8. 17 3SM:fc:ji/& 

i.oo < c©*B7K ( f'-e2«Fra*»ufc 0 

<fy^No. 2 4>TfB0>5t (9) . ^WJtsSSrfco 



* (10) o«aa;tii»9iSb*ttt-ra*y^-«r# 

[0 0 5 5] *K«K:/S»U 5%©^ 

(CF 2 =CF) 



10 T9 5t-e2»P*^U *<D«0. ,4%*»-ft^ 

^^-v^gi^^ x »««!a*iJittafliwr-rij:. imo f 

,/K 6 0t«^Iia6«IU Jg(-, 10 
0 < C^>*&7tc t f'C2^ra^;»b^o ^©-f*>-3i£«URo* 
*B12 5|zm; Siltli9 0 0 g/eqtfcofc 0 
[0 0 5 6] 



0- (CF 2 ) 3-SO2F 



(9) 



[0 0 5 7] 



[ft; 9] 



- C CCF2-CF2) L- 



(CF 2 -CF) „J - 
' I . 

0- (CP*). 3-SO2F 



( 1 0 ) 



[0 0 5 8] (5£*L/m=='5. 72 SMiUlji/S' 
5 fit) 

<i^V^No. 2 5-2 6>ty^No.' 24ii 

©W«Sr»P«La»i: U 1 3 or&tfl 5 OtO^ffl- 

[0 0 5 9] ^^M^^SflgUK*. 0.1m 

o \/ K 9 OX^^ffc^ h y 1 6 WTOS- 

»-t*SCli:«r2*«9 3gbfc«. lmol/1, 60"C 

ici6«fW»»u I^ioot:«*f"e2 

[0 0 6 0] (>f Mark W. Ver 

brugge, Robert F. Hill*? (J. Electrochem. Soc. , Vol. 137, 
NO. 12, Decemberl990) O^ffiK^ £ ttS t> <D tmW<DM 
J6-fe^*rfflv^-clfcWL.fc. apt. 64W«r«tfc2o' 

14 3 2%«KMS**SlfcLfco >f^-VS5«UROMfll^tt 



©ft,-4 0mA/cm\ 6 0mA/cm\ 8 0mA 

■TtU TfB^C (3).l!iJ:D*«e#«SrMtUbfc. £ 
[0 .0 61 ] - . • . 

mi] 

L x I 



(3) 



SxV 

[0 0 6 2] C : (Q- 1 • c m 1 ) 

L : -r^V3S^^>ff^ (cm) 
S : ^£iHR(OaittSfl! (cm 2 ) 
I : mm (T>"<T) 
V : -f *v£*UR0Hffi»T (tfA-h) 

(4) <£9^*^&#tf>£: 0 



(10) 



%fM¥6-3 4 2 6 6 5 



[0 0 6 31 
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(Wa -Wb) 
Wb 
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m2] 



x 1 0 0 =w 



(4) 



[0 0 64] (^f^Sflffift) MfcMfei: LTte^ftKO 
SO^^&i: It,' f0Jx.iiTatsuo Sakai, Hiroyasu Takena 
ka^ (J. Electrochem. Soc. , Vol. 132, NO. 6, Junel985) <Djj 

fco ^Sil^aa^fiirbT, YANACO GTR 
-10XE*J|V\ 4 0^^*51^, -&*«ffl©KSr* 

h U 4 0t:jaftSfl[^iSofc»»4fcB:7k* * 10 

. . , ...... q x k„ s X L 

(Pi-Pi) xAxt 

[0 0 6 61 q (cc) 
k s : ±;\>m#. (_b|BJBI«KBJ-*3V^-CH: 1 . 6 Sr'tt" 

Pl :«IMBS^»£E (cmHg) 
P* : ^»3lffil"jBE* (cmHg) 

A : (cm 1 ) 20 
t : #*»»WMn."(s e c) 

K : (c c • cm/( c m 2 • s e c • c 

mHg) ) 

^-SOjHit Ltit, 15 0^16^1 

£fit£rW, (g) W^O»i^M3l 
li^ut^t^Atit, 6 once i'6 v$m£i±t% 



Th^77^H:t9»)tU TIE* "(5) Kib^o 

[0065] 
[*3]" 



= K 



- (-5 ) 



>7k^T 2 J5fe^ i: «3E«f i Sr 5 SI&±Mk 9 -£ \>< 
1 5 Otia 1 6RFBBK±*ffltti*U* WciSt 

; sa^^ft<ft5*^^-ft«-t"5 0 ^o^t?m 
'^^MfcWsw-'-toiiiijefltfcw, (g) £i-s 0 

w, \z.m-i$, ru^xvi mmmm (g/e q) 
. *ta-rs 0 ... 

[0 0 6 7] 

Sili=13 1'.. 9XWi/ : (W2-W1) • 
[0 0 6 8] 



(11) 



4SM¥6-3 4 2 6 6 5 
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1. 

N o 




^mai 1 | am 

g/eq i ! X 


% 


n -.■ *«■ ' 


cc - cm/ 1 cm* • sec -ciH2 ) 


a , ci/(ci' *sec-ciHa) 


X 






' 1 5 OX 


147 


0. 24 


8.5x1 0~ 9 


.14. 2 x 1 0"' 


2 


1 


1060 




1 30X 


125 0. 25 


8 . 5 x 1 0" 9 


13. 9XlO ' 


3 




i 


1 SOX 
* 1 7 OX 


178 


0. 25 


8 . 4 x 1 0 9 


17. 5xl 0~ 9 • 


4. 






273 


0. 2 9 


1 1. 5xlO-' 


25, 4 * X Q 


5 






1 3 or 
isot 


60 


0 17 

: 0. 17 


6 2x1 0 •* 


11. 3x1 0" g 


6 




7 O 


6. 5X10 " 


12. 9 x 1 0 9 


7 


1 7 OX 


.70 
107 


0. 20 
0. 20 


6. QxlO'V" 


11.8x10* 


8 




1 3 ox ; 


7. 5xi0' a 


12. 7x IO' 9 


9 


1 5 0 XI 


14 9^ 1 .0. 2 3 


J. 8x10;' 


14. 9xl0 9 


10 


i 7ox 


192 


O. 26 


9. 4X10 9 


18. 4x 10 » 


-LX 


10 so 


... ■ 


38 


O. io 


4- 7x 10'* 


6*jLQ 9 


12 


*7*mi7 
110O 


.0.11 *• 


. 5 . 3 x 1 0 V 


1 0. Ox 1 D * 


13, 


690 


8 1. 


0 20 


7. 3xlO"» 


16. 4xl0- a 


i 4 
1 5 


990 


4 5 


0.13 


5. OxlO'» 


12, 2x 10" 


1 00 0 


' . . j * 43 


0. 12 5. 2x10 * 


13. ix 1 0' 9 


1 6 


1080 




13 ox 


80 


0. 21 8. lxlO 9 


15.4x10* 


1 7 


isox 


12 5 0 . : 2 3 


'8-•4xl0• , 


IB. 1 x 1 O" 9 


18 


i 7 or: 


186 


O: 2 3 


8. 7x10 " 


1 8. OxlO " 


1 9 


lboo 




13 ox 


159 


0-2 1 


1 9. 2xl0 3 


- 1 6- 4x 1 0 9 


20. 


15 ox 


211 0. 23 


8. 9X10 1 . N 


18. 5xl 0 9 


*? 1 




17 ox 


34 O 


-< * >18M&&ffi 


22 


0 


780 






6 9 


0. 14 0. 6xlO* 9 
0- 10 ! 4. 1X10 ' 


12..8xl0° 






1095 




i 

. 27. ; ! 


8. 5 x IO" 9 






90 0 






0.17 


G ♦ 3xlO * 


11. 3 x i o -* 


2 5 






130X 


1 2 1 * 


O. 2 0 


7.'lxlp°'. 


13. 8X10' 8 


26 


i 


j 150X 


163 


O- 2 1 


7. 3X1Q-* 


14. 9x1 0 9 



[006 .9-j m i t^v^r, Qm^fr^wn^mfrb 
Khz i><DKTmzi& ufc 0 rtiiaDt'^^No.' 

1-3, 5-10, 13 — 2 0. 2 5. 2 6 M&$&W<Z> 

ii^w^^u t^No. 4, 11.12, 21 

M«Kltiat5t:^N.o. i.-i'a, 15, 2,0 
RXI2 5__k ^ ^ 

2Rtf2 2 ^oV>T. &^*Z/&&m C*C# £ :■ JK&6 

[oo7o]' mm t lte-te K^m^^mnmrn 

(®jSKe^*0. 3 8mg/c m 2 ) E^3. 6 c m<D 

[0 0 7 1] r©^k*«W*1WIE*>f*^JJ«t<Z>. 

PoM-EU *<E>#MHa>fe* E@3. 6 c m(7)R^i 
P^fL, J¥£a* lmmO^yf h7 7^tnxf'l/y .* 50 



t^tK VjfcJRo 0 . 0 5 mm CO h> '(£ftj8f«{) "7 

. . No.. 1 , 11, . 1 2, . 13. ..1 5 v 2 01p J 2.:5(CO i 
Vv-tV lAOt,' 6 0kg/cm J ^ft-C9 0&ffi/ 
■?:C0^4^fil'ei-{^<MS^3 0 t C^ 

io o 7 2] rcoi^^bT^^ix^, ^*>-$mm 

U,. 5 5X:. 1 a t m\z.j&h, ^gPIel 



(12) 



#i¥6-3 4 2 6 6 5 
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[0073] ^\c^m<ommm\^m^ir^>^N 

o. 1 5 i:Jt^J^Si-6^^^/VNo. 22£r*f§Mi 

mmt LTE-TEKiiK^asti 

S^JlO. 3 8mg/cm\ $ : 2 cmX 2 c 
m) E@3. 6 c m^t^^^y^II^ tt 2 

u 60t"ci^ei$tt o s^mt-^ 

T^^&^J§g>&so. 6 5mg/cm 2 i:45«J:5i 

[0 0 74] ^o^^m«®^mriB^^^^M<^ 

PW-EU -^rO^MM^k. 2 cmX 2 c m <£> 
HJn«r*U $ ^ i mmco^ y r h 7 7;^n xf - w 
i^WUB^-Jr^ b 2*tt\ 

^ y> ©BB n tt* 5 <fc 5 (wf^lffld^ & » S A/Ko 3= fc, 

5 myi-^mm^m^^ 1 4 5 

<C. 6 5 k g/cm 2 0^9 0«WB7'V;*Ufc«. . 
[0 0 7 5] ftC I^^A-No. 15. 2 2.Mty 

rtfc, f^yr-i bmy9>^<DmKmmvx^mm 

-^^6 0t:<O7K§Kft^lSfP'Snfc^*^»t!) Aix 
Pd»6>tt»U 5 5<C. 1 a tmfclft 



22 



[0 0 7 6] H3, 40^77^?>t>^5<J:5lc s 
K^lilfiWcffia-rsi^^^No. 1. 13. 15, 
2 0.- 2 5^^^->-^^#l^^tt^^m?&^ 
It^J^ta^-r^^^^No. 11.12. 2 2<£K 

10 [0 0 7 7] 

20 [Bl] *lic«3iifcte*0>rt* ***4:*«e*k 
[0 2] *i^«5*tfcj»*©rt, -&7K*'t*^aiB« 

mmR^^ttitmnmm^m^\ 1 a t m-c»* 



[LSI 4] 




© *>7/uNa 22 Ot«tW) 



05 I.O 

ftjmm®8L ( A / cm? ) 



1.5 



(13) 



#58^6-3 4 2 6 
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^01^6-3 4 2 6 6 5 



[[£13] 



> 0.8 
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13 mt&m) 

20 (ITffififlO 
25 (SOSW) 




